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Introductions of SAG Members
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ADiscuss individual physical, biological, and chemical based parameters
used to characterize fingediment
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Intro: List of Parameters

Light penetration

Turbidity Water column
Total suspended solids

Percent fine sediment (by weight or volume)

Geometric mean diameter of sediment

Relative bed stability _

Riffle Stability PhySICa| streambed
Embeddedness

Subsurface sediment in riffles

Channel characteristics Physical Channel Characteristics
Intragraveldissolved oxygen* Chemical

Benthic macroinvertebrate index (BIBI)*

Fine sedimenbiotic index (FSBI) Elleligee!



Water Column Measures
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Water Column Measures

Water column measures are defined as a measure of the suspensioh _
materials in the water column resulting in reduced liglgenetration, changes in
behavior, and physiological based effects (typically particles <2 mm)

AEffects

o Decreased primary and secondary production
Decreased growth of fish

Benthic invertebrate drift

Decreased predatory efficiency

Behavioral changes
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ASelected Measures
o Light penetration
o Turbidity
o Total suspended solids




Water Clarity Recommendations

ALight penetration:

0 Settleableand suspended solids should not reduce the depth of the
photic zone by more than 10% frorbackground

o0 Method: secchidisk

ATurbidity:
o Compare turbidity to background conditions
0 Method:turbidimeter (various forms)

Low Turbidity ——- High Turbidity



Total Suspended Solids

ATotal suspended solids

0

0)
)
0)
0)

Measure of solid material per volume of water

Generally captures inorganic material but also organics
Particles larger >2 um (<2um = dissolved) and less than 2mm
Can be used to calculate sedimentation rates

Method: water filtration

TSS (mg/L) = (A = B)
V

A = mass of filter + dried residue (mgq),
B = mass of filter (tare weight) (mg), and

V = volume of sample filtered (L)
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Discussion

Light Penetration Turbidity Total Suspended Solids

AHow useful are these parameters in evaluating fine sediment?
AWhat are disadvantages of using these measures?
AHow feasible are these to measure?

AAre these measures redundant?




Streambed Measures
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Streambed Measures

Defined as proportion of fine sediment among substrate

AParameters of interest:
o0 Percent surface fines
Embeddedness
Geometric mean diameter of substrate
Riffle stability
Relative bed stability
Subsurface sediment
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Percent Surface Fines (weight or volume)

Defined as thepercentage of streambed area with exposed fireediments

ARelationship between surface fines and aquatic life effects needs further
research
0 Relationships found between fines and EPT taxa
0 Studies suggest 2630% fines asan effect threshold at <6mm
and 10% fines less than 0.85mm for earl\ife stages of fish

APercent fines known to be a good metric of spawning habitat

ASome have suggested geometric mean and median particle size are
superior measures
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Embeddedness

Embeddednessneasures the degreeo whichcobbles and large
gravels are buried because of fine sedimenteposition

AA high degree of variability can result from embeddedness measures
collected with different methods, calculations, or observers

AEmbeddedness frequently measured in riffles

AShould include cobble embeddedness and free matriMr{bedded
particles)

AUseful for trend information
ARelationships with aquatic life is limited ?

Water Column

Plane of ‘ ------------------------------ .
Embeddedness ... U __Total Lt
QOO0 D
b’ 5 Embedded Height (De)

Free Matrix Particle




Geometric Mean Diameter

Defined as the central tendency of a particle size composition of
substrate materials

AData collected can be used to characterize the distribution of substrate size
ASometimes used as an index of the quality of spawning gravels
ASubstrate size related to spawning suitability :

ASimilar metrics:
Fredleindex
Modified fredle index
Arithmetic mean
Median particle size
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Subsurface Sediment in Riffles

Defined as percentage of core samples composed of fine sediment
0 Most applicable in riffles and spawning areas

AExcessive subsurface sediments have detrimental effects on
salmonid and invertebrate habitat suitability andedd conditions

ASeveral studies have established targets




Riffle Stability Index

Defined as the percentage of substrate
particles (from a Wolman pebble count)
that are smaller than the largest particles -
that are moved in channel forming flows

AMay be a factor inredd scour

AAs riffle stability degrades, pool habitat
decreases




Relative Bed Stability

A measure of the relationship of the median particle size in a stream
reach compared to the critical particle size calculated to be
mobilized atbankfull

Alncludes reachwide pebble count and critical particle size

(calculated from channel dimensions, flow characteristics, channel
roughness factors)

RBS =D50or DGM /D CBF
D50 = Substrate median diameter as evaluated by a modified pebble count
DGM = Substrate geometric mean as evaluated by a pebble count

DCBF = The diameter of particles just beginning to move at bankfull
=(0.61RS)/t*¢

R = Bankfull hydraulic radius

S = Bankfull slope

t*c = Shield’s parameter for critical shear stress for incipient motion



Discussion

Streambed Measures

AHow useful are these parameters in evaluating fine sediment?
AWhat are disadvantages of using these measures?
AHow feasible are these to measure?

AAre these measures redundant?




Chemical Metrics




Intragravel Dissolved Oxygen

Definedas dissolved oxygen content within substrate

AMeasures reduced permeability of fine sediment in
the aguatic environment

ALess oxygen exchange to support fish embt 7 e voume
. I 7
macroinvertebrates | emesiy - f (lniagrave
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Discussion

Chemical Measures

AHow useful is this parameter in evaluating fine sediment?
AWhat are disadvantages of using this measure?
AHow feasible is it to measureéntragravel DO?

Als this measure duplicative of other measures?




Biological Metrics
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